The canonical Wnt signaling pathway is not involved in renal cyst development in the kidneys of inv mutant mice.
Recent studies have identified several genes whose defects cause hereditary renal cystic diseases with most of the gene products located in the primary cilia. It has been suggested that primary cilia are involved in signaling pathways, defects of which result in abnormal cell proliferation and randomization of oriented cell division in the kidney leading to cyst formation. Mice with a mutation in the inv gene are a model for human nephronophthisis type 2 and develop multiple renal cysts. Inv protein (also called inversin) is located in the base of primary cilia and acts as a switch from canonical to non-canonical Wnt signaling. Here, we studied the orientation of cell division and proliferation in the kidneys of inv mutant mice, as its loss is thought to maintain activation of the canonical Wnt signaling. To establish if canonical signaling was involved in this process, we mated inv mutant with BATlacZ mice to measure canonical Wnt activity. Based on these reporter mice, nuclear localization and phosphorylation of β-catenin, and responsiveness to Wnt ligands in inv mutant cells, we found that random oriented cell division is an initial event for renal tubule expansion and precedes cell proliferation. Thus, our results do not support the hypothesis that canonical Wnt signaling causes renal cyst development in these mice.